ABSTRACT. For every n > 3 there exists a finite nonabelian algebra whose congruence lattice has Mn as a 0,1-sublattice.
forcing A to be abelian-holds for all finite algebras (without assuming congruence modularity); and if not, whether there is any n > 3 for which having Mn as a 0, 1-sublattice suffices. The purpose of this paper is to note that the answer to the first question is positive (without requiring finiteness) in case A belongs to a locally finite variety which 'omits type 1', while the answers to both questions are negative in general.
1. In this section I prove the positive answer for algebras belonging to locally finite varieties which omit type 1. Definition 1.1 is taken from [2] , and Lemma 1.4 is a slight improvement of Lemma 4,153 found there. DEFINITION 1.1. Suppose a, ß, 6 are congruences of an algebra A.
(1) a centralizes ß modulo 6 if, for every n > 1, every term t(x, j/i,..., yn) m the language of A, and all (a,b) G a, (et,dt),..., (cn,dn) G ß, tA(a,7) = tA(a,~d) iff tA(b,7)ktA(b,l).
(2) If a > 6, then a is abelian over 6 if a centralizes itself modulo «5. (Thus A is abelian iff V^ is abelian over A a-) DEFINITION 1.2. Suppose 6, 9 are congruences of A with 9 > 6.
(1) 9 is solvable over 6 if there exist ato,...,aic G Con A such that ao = 6, ait = 9, and a,+i is abelian over a¿ for each i < k.
(2) 9 is locally solvable over 6 if in every finitely generated subalgebra B < A, 9n B2 is solvable over 6 (IB2. tA(a,7') = tA(a,7) = tA(a,l) = tA(a,l') and tA(a,7') = tA(a, d'), so (tA(a,7'),tA(a,l')) ea2r\a3 Ç a,.
Similarly, (tA(b,7'),tA(b, 1')) G c*i n a3 ç a2. So tA(b,7) 1 tA(b, d), which proves that a% centralizes 9 modulo ct2-Now ai automatically centralizes 9 modulo a% HO = a\. It follows that ai centralizes 9 modulo ct2 fl a\ = 6. D COROLLARY 1.4. Suppose Con A has a copy of M3 as in the previous lemma. If for some {¿1,12} = {2,3} and {j\,J2} -{1,3} the condition   o¡il ° a¿2 o ai1 = ctj1 o otj2 o aj1 -9 is met, then 9 is abelian over 6.
PROOF. By the previous lemma, ai and a2 both centralize 9 modulo 6. It follows that ai V 012 = 9 centralizes 9 modulo 6. D
The concept of a locally finite variety V omitting type 1 is central to tame congruence theory. One way to define this concept is as follows: V omits type 1 if for every AgF and every 9 G Con A different from AA, there is an (n + l)-ary Con A has a 0, l-copy of M3, then A is abelian.
PROOF. It is an easy exercise to show that 6 centralizes each a¿ modulo 6, and hence each a¿ is abelian over 6. It follows that each a, is locally solvable over 6; hence [1, Lemma 7.4 and Corollary 7.5] 9 = V¿ ct% is locally solvable over 6. Since A belongs to a locally finite variety which omits type 1, congruences in the interval [6, 9] permute [1, Theorem 7.12]). So Corollary 1.4 applies. D 2. In this section I construct, for every prime p, a finite nonabelian algebra whose congruence lattice has a 0,l-copy of Mp+i. In what follows, let p be a fixed prime. DEFINITION 2.1. (1) 2fv is the relational language containing the binary relation symbols 9q, 9\,..., 9V.
(2) An Mp+i-model is a finite .2^,-structure A = (A; 9A,..., 6A) which satisfies:
(i) \A\ > 1.
(ii) Each 9A is an equivalence relation on A.
(iii) i # j implies 9A V 9A =± VA and 9A n 9A = AA.
Note that if A is an Mp+i-model and h is a homomorphism ft: A™ -> A for some n > 1, then (A; h) is a finite algebra whose congruence lattice has a 0, l-copy of Mp+i. Standard Mp+i-models can be visualized as labelled graphs in the plane. They can also be transformed and combined to make new standard Mp+i -models. DEFINITION 2.4. Let A, B be standard Mp+1-models, v G Z2, and A G Z\{0}. License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use COROLLARY 2.13. For every n > 1 there is a finite nonabelian algebra whose congruence lattice contains a 0,1-copy of Mn. D Corollary 2.13 prompts the following question: Does there exist any finite lattice L which forces finite algebras A to be abelian whenever Con A has a 0,1-copy of L? By the embedding theorem of P. Pudlák and J. Tuma [3] , there exists a lattice which satisfies this condition if and only if some finite partition lattice LT" satisfies the condition.
